Hyperthermia for treatment of rectal cancer: evaluation for induction of multidrug resistance gene (mdr1) expression.
Environmental stress factors, such as heat, may induce multidrug resistance gene (mdr1) expression, which could result in the disadvantageous multidrug resistance (MDR) phenotype. To evaluate this possibility in a clinical situation, we investigated mdr1 gene expression in patients with locally advanced rectal cancer who underwent preoperative radio-chemo-thermo-therapy (RCTT). Patients were classified into groups according to the treatment schedule of RCTT vs. radio-chemo-therapy (RCT) without hyperthermia (control group). Expression of the mdr1 gene was analyzed in tumors and normal rectal tissues prior to and post-treatment (RCTT or RCT, respectively) by means of semi-quantitative and quantitative reverse transcription-polymerase chain reaction (RT-PCR). The data were correlated with therapeutic response and survival parameters. Based on our evaluation criteria, in 2 of 19 tumors of the RCTT group, mdr1 gene expression was increased more than 2-fold; in 3 of 19 tumors of this group, however, mdr1 expression was decreased more than 2-fold. In the patient control group, levels of mdr1 gene expression were reduced in 2 of 8 tumors. Thus, hyperthermia combined with RCT (RCTT) in comparison with RCT alone does not lead to an increase in mdr1 gene expression in patients with locally advanced rectal cancer within the preoperative treatment schedule. The risk of inducing the classical multidrug resistance phenotype by hyperthermia was thus minimal in this clinical setting. Subsequent adjuvant chemotherapy should thus not be hindered.